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DETAILED ACTION 
Continued Examination Under 37 CFR 1.114 

1 . A request for continued examination under 37 CFR 1.114, including the fee set 
forth in 37 CFR 1.17(e), was filed in this application after final rejection. Since this 
application is eligible for continued examination under 37 CFR 1.1 14, and the fee set 
forth in 37 CFR 1.17(e) has been timely paid, the finality of the previous Office action 
has been withdrawn pursuant to 37 CFR 1.114. Applicant's submission filed on January 
12,2004 has been entered. 

Response to Amendment 

2. Applicants' amendment filed January 12, 2004, has been entered and made of 
record. 

3. Applicants' arguments filed January 12, 2004 have been fully considered but they 
are not persuasive. 

Concerning Claims 1, 2, 9, 10, 11, 14, 17, 18, 29, 30, 31 and 36, Applicants 
argue in essence that prior art of record (Granfors et al., Granfors hereinafter) does not 
teach a gradient on which the correction value for defective pixel is based on 
surrounding neighboring pixels of the defective pixel as remaining matrix elements, and 
Granfors teaches at most two neighboring pixels and not each surrounding pixels of the 
defective pixel as additional matrix elements. 

The Examiner disagrees and indicates Claim 1 broadly recites "an array of 
pixels" and "an array of local gradient matrix". Claim language does not recite a two- 
dimensional array of pixels or a two-dimensional local gradient matrix. Consequently a 
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one-dimensional matrix of 1 x m element (e.g., 1 x 3 element) as taught by Grantors 
meet claimed language limitations. Two surrounding neighboring pixels are adequate 
for determining the gradient matrix. 

Regarding Claim 5, Granfors discloses the correction value includes a linear 
interpolation (averaging) of pixel values corresponding to the highest local gradient 
matrix elements (Column 3, Lines 56-67, Column 4, Lines 1-65. Bad pixels are those 
pixels that result in generating highest gradients between their intensity values and the 
intensities of their neighboring pixels. Consequently, the pixels in vicinity of the 
defective pixels will generate highest local gradient matrix elements.). 

Regarding Claim 8, Granfors discloses identifying the defective pixel in the image 
produced by the detector before the determining step (a) (Column 3, Lines 29-55); and 

replacing temporarily the defective pixel with a linear interpolation of a 
surrounding neighborhood pixels before the determining step (a) (Column 3, Lines 29- 
67, Column 4, Lines 1-11); 

Regarding Claims 19-21, 23 and 26-28, 35 U.S.C. 112, sixth paragraph does not 
apply because the claim limitations does not recite specific components for performing 
functions associated with steps in Figure 3 (i.e., matrices A and H). The elements in 
Granfors invention perform the identical function specified in the claim in substantially 
the same way, and produce substantially the same results as the corresponding 
element disclosed in the specification. Kemco Sales, Inc. v. Control Papers Co., 208 
F.3d 1352, 54 USPQ2d 1308 (Fed. Cir. 2000). 



Application/Control Number: 09/474,71 5 Page 4 

Art Unit: 2623 

It is respectfully submitted that "gradient" is a change in the value of a quantity 
with respect to the change in a given variable. For digital images the quantity is the 
intensity of the pixels and the given variable is the location of the pixels. Claim 1 does 
not recite a specific gradient filter. 

Arguments analogous to those mentioned above are applicable to Claims 4, 13, 
22 and 32. 

Regarding Applicants' arguments concerning Claim 37 (Point 4), while using 
larger alternative 5x5 or 7x7 filters are explicitly suggested by Granfors (Column 4, 
Lines 1-11), utilizing an exemplary smaller size kernel of 3x3 by Granfors, does not 
mean that the prior art excludes the use of these larger alternative 5x5 or 7x7 filters. 
There is no suggestion in Granfors invention that prohibits the use of suggested 5x5 or 
larger filters. The same arguments apply to the Schreiner's invention, (U.S. 5,61 7,461 ), 
concerning utilization of 31x31 kernels for correction of defective pixels. 

Applicants' arguments regarding Claims 6, 7, 15, 16, 24, 25, 34 and 35 are moot 
in view of new grounds of rejection. 

Claim Objections 

4. Claims are objected to because of the following informalities: 
In Claims 49 and 64, matrices TV' and "H" should be identified. 
Appropriate correction is required. 

Claim Rejections - 35 USC § 102 

5. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 
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A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 



6. Claims 1, 2, 5, 8-11, 14, 17-21, 23, 26-31, 33, 36, 44-47, 50-52, 56, 57, 59-62, 
65-67, 71, 74 and 75 are rejected under 35 U.S.C. 102(b) as being anticipated by 
Granfors (U.S. 5,657,400), hereinafter Granfors. 

Regarding Claim 1 , Granfors discloses a method for correcting a defective pixel 
in an image produced by a detector, the image including an array of pixels and the array 
of pixels having a corresponding array of pixel values, comprising: 

(a) determining a local gradient, the local gradient comprising an array of local 
gradient matrix elements (Column 3, Lines 65-67, Column 4, Lines 1-11; Figure 3; 
Column 4, Lines 38-53. A digital image is a two-dimensional array of pixels comprising 
of a plurality of one-dimensional array of pixels having the pixel intensities as a 
corresponding pixel values. The local gradient matrix is generated from the convolution 
of a plurality of filter kernels (one-dimensional or two-dimensional)and the array of the 
image pixel values.); and 

(b) providing a correction value based on the local gradient to correct the 
defective pixel (Figure 3; Column 4, Lines 12-53); 

wherein at least a portion of the array of pixel values comprises a matrix, and 
includes the defective pixel as a center matrix element and each surrounding 
neighboring pixel of the defective pixel as additional matrix elements (Figure 3; Column 
4, Lines 38-53. The center pixel 34 and its surrounding neighboring pixels "W" and "E" 



States. 
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is a one-dimensional matrix of 1 x m element (e.g., 1x3 element) utilized in correcting 
the defective pixel value.). 

Regarding Claim 2, Granfors further discloses the method of Claim 1 , wherein 
step (a) of determining a local gradient includes determining the local gradient in part 
from a gradient kernel and at least a portion of the array of pixel values (Column 3, 
Lines 65-67, Column 4, Lines 1-11; Figure 3; Column 4, Lines 38-53). 

Regarding Claim 5, arguments analogous to those presented for Claim 1 is 
applicable to Claim 5. Granfors further discloses providing a correction value includes 
at least one of a linear interpolation and a weighted average of pixel values 
corresponding to the highest local gradient matrix elements (Column 3, Lines 56-67, 
Column 4, Lines 1-65. Bad pixels are those pixels that generate highest gradient.). 

Regarding Claim 8, Granfors further discloses the method of Claim 1 , further 
comprising: 

identifying the defective pixel in the image produced by the detector before the 
determining step (a) (Column 3, Lines 29-55); 

replacing temporarily the defective pixel with a linear interpolation of a 
surrounding neighborhood pixels before the determining step (a) (Column 3, Lines 29- 
67, Column 4, Lines 1-11); and 

replacing the defective pixel with the correction value after the providing step (b) 
(Column 4, Lines 66-67, Column 5, Lines1-7). 
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Regarding Claim 9, Granfors further discloses the method of Claim 1 , further 
comprising repeating steps (a)-(b) a plurality of times as desired to correct a plurality of 
defective pixels in the image produced by the detector (Column 4, Lines 12-23). 

With regards to Claims 10, 19 and 29, arguments analogous to those presented 
for Claim 1 are applicable to Claims 10, 19 and 29. 

With regards to Claims 1 1 , 20 and 30, arguments analogous to those presented 
for Claim 2 are applicable to Claims 1 1 , 20 and 30. 

With regards to Claims 21 and 31, arguments analogous to those presented for 
Claim 3 are applicable to Claims 21 and 31 . 

With regards to Claims 14, 23 and 33, arguments analogous to those presented 
for Claim 5 are applicable to Claims 14, 23 and 33. 

Regarding Claim 17, Granfors further discloses the method of Claim 10, wherein 
the detector comprises an array of photodetector elements, each photodetector element 
configured to convert an impinging photonic energy into an electrical signal proportional 
thereto (Figure 2B; Column 2, Lines 49-67). 

With regards to Claim 18, arguments analogous to those presented for Claim 2 
are applicable to Claim 18. 

Regarding Claim 26, Granfors further discloses the system of Claim 19, wherein 
the means for determining and the means for providing include determining the local 
gradient and generating the correction value, respectively, for each of a plurality of 
defective pixels in the image produced by the detector (Column 4, Lines 12-65). 
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With regards to Claim 27, arguments analogous to those presented for Claim 8 
are applicable to Claim 27. 

Regarding Claim 28, Grantors further discloses the system of Claim 27, wherein 
the means for replacing includes at least one of replacing the defective pixel with the 
correction value, and storing the correction value with an identifying link to the defective 
pixel in a storage device (Column 4, Lines 54-65). 

With regards to Claim 36, arguments analogous to those presented for Claim 8 
are applicable to Claim 36. 

Regarding Claim 44, Granfors discloses a method for correcting a defective pixel 
in an image produced by a digital detector having a defective input at the defective 
pixel, the image including an array of pixels and the pixels having corresponding pixel 
values, the method comprising: 

analyzing a characteristic of each of a plurality of pixels (Column 1 , Lines 48-52. 
The intensity of each pixel is the characteristic being analyzed. In addition, the gradient 
of the pixels, i.e., the difference in the pixel values of good pixels and bad pixels in 
median filtering recited in Column 4, Lines 1-1 1 , or the average values of good pixel 
values recited in Column 4, Lines 38-53, are further characteristics utilized in analysis.); 

selecting a first pixel of the plurality of pixels having a first pixel value based on 
the analyzed characteristic of the first pixel (Figure 3, pixel E or any of the pixels 
surrounding pixel 34); 
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selecting a second pixel of the plurality of pixels having a second pixel value 
based on the analyzed characteristic of the second pixel (Figure 3, pixel W or any of the 
pixels surrounding pixel 34 except for pixel E); 

selecting a third pixel of the plurality of pixels having a third pixel value based on 
the analyzed characteristic of the third pixel (Figure 3, pixel N or any of the pixels 
surrounding pixel 34 except for pixels E and W); and 

providing a pixel value for the defective pixel using the first, second, and third 
pixel values (Column 4, Lines 38-65. The values of first to eighth neighboring pixels are 
utilized for providing a pixel value for the defective pixel. The broad claim language 
does not recite a particular combination of the three pixel values simultaneously.). 

Regarding Claim 45, Granfors discloses the method of Claim 44, wherein the 
characteristic analyzed comprises a gradient of each of the plurality of pixels (Column 4, 
Lines 1-11 and 38-53). 

Regarding Claim 46, Granfors discloses method of Claim 45, wherein 
determining the gradient for each pixel includes temporarily replacing the pixel value of 
the defective pixel with a calculated pixel value (Column 4, Lines 1-1 1 and 38-53). 

Regarding Claim 47, Granfors further discloses the method of Claim 45, wherein 
the provided pixel value comprises a linear average of pixel values from pixels that are 
not defective (Column 4, Lines 38-53). 

With regards to Claim 50, arguments analogous to those presented for Claim 5 
are applicable to Claim 50. 
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Regarding Claim 51, Granfors further discloses the method of Claim 44, wherein 
providing a pixel value for the defective pixel using the first, second, and third pixel 
values comprises averaging the pixel values used to provide a pixel value for the value 
of the defective pixel (Column 4, Lines 38-53). 

Regarding Claim 52, Granfors further discloses the method of Claim 51 , wherein 
averaging the pixels values comprises using a linear average of the pixel values 
(Column 4, Lines 38-53). 

Regarding Claim 56, Granfors further discloses the method of Claim 44, wherein 
the first, second, and third pixels are further selected based on whether they bolder the 
defective pixel in the array of pixels (Column 4, Lines 38-53). 

Regarding Claim 57, Granfors further discloses the method of Claim 44, wherein 
the analyzed characteristic of the plurality of pixels are calculated based on pixel values 
of the pixels (Column 4, Lines 38-53). 

Claims 59-62 and 65-67 recite broader limitations of Claims 44-47 and 50-52, 
respectively. Therefore, arguments analogous to those presented for Claims 44-47 and 
50-52 are applicable to Claims 59-62 and 65-67. 

With regards to Claim 71 , arguments analogous to those presented for Claim 56 
are applicable to Claim 71 . 

Regarding Claim 74, Granfors further discloses the method of Claim 59, further 
comprising repeating a process of analyzing a characteristic of each of a plurality of 
pixels, the characteristic for each of the plurality of pixels based on pixel values; 
selecting a first pixel of the plurality of pixels having a first pixel value based on the 
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analyzed characteristic of the first pixel; selecting a second pixel of the plurality of pixels 
having a second pixel value based on the analyzed characteristic of the second pixel; 
and providing a pixel value for the defective pixel using the first and second pixel values 
for each of the defective pixels of the digital detector (Column 4, Lines 1-53). 

Regarding Claim 75, Granfors further discloses the method of Claim 59, further 
comprising determining which pixels of the digital detector are defective before an 
image to be corrected is received from the digital detector (Column 3, Lines 29-55). 

Claim Rejections - 35 USC § 103 

7. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

8. Claims 4, 6, 13, 15, 22, 24, 32, 34, 37-43, 48, 63 and 73 are rejected under 35 
U.S.C. 103(a) as being unpatentable over Granfors (U.S. 5,657,400). 

Regarding Claim 4, Granfors further discloses the method of Claim 2, further 
comprising: 

selecting a matrix size of the at least a portion of the array of pixel values 
(Portion of the digital image corresponding to array of elements 22 shown on Figure 
2B); and 

selecting the gradient kernel (Column 4, Lines 1-5). 
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Grantors suggests applying filters with suitably small kernels (e.g., 5x5) to the 
image (Column 3, Lines 65-67, Column 4 t Lines 1-11) but does not explicitly disclose 
the gradient filter is selected from a group including a Laplacian of a Gaussian filter 
kernel, a Roberts gradient kernel, a Prewitt gradient kernel, and a Sobel gradient kernel. 

Laplacian of a Gaussian filter kernel, Roberts gradient kernel, Prewitt gradient 
kernel, and Sobel gradient kernel are well known filters conventionally implemented in 
image processing for filtering images (Official Notice). 

It would have been obvious to a person of ordinary skill in the art at the time the 
invention was made to select the gradient kernel from a group including a Laplacian of a 
Gaussian filter kernel, a Roberts gradient kernel, a Prewitt gradient kernel, and a Sobel 
gradient kernel because these are the well known filter kernels conventionally utilized in 
image processing for filtering purposes to identify pixel gradients in the image and 
detect the edges to enhance digital images. 

Regarding Claim 6, Grantors disclose the local gradient matrix comprising twelve 
elements (Column 4, Lines 38-46) that obviously include at least three highest local 
gradient matrix elements (Official Notice). 

It would have been obvious to a person of ordinary skill in the art at the time the 
invention was made to utilize highest local gradient matrix elements including at least 
three highest local gradient matrix elements because it will increase the accuracy of the 
detecting defective pixels. 

With regards to Claims 15, 24 and 34, arguments analogous to those presented 
for Claim 6 are applicable to Claims 1 5, 24 and 34. 
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With regards to Claims 13, 22, 32, 48 and 63 arguments analogous to those 
presented for Claim 4 are applicable to Claims 13, 22, 32, 48 and 63. 

With regards to Claim 37, arguments analogous to those presented for Claim 1 
are applicable to Claim 37. Global characteristic is the gradients of the pixels, or the 
intensities of pixels. 

With regards to Claims 39 and 40, arguments analogous to those presented for 
Claim 1 are applicable to Claims 39 and 40. 

With regards to Claims 38 and 41-43, 5x5 and 7x7 filter kernels suggested by 
Granfors are well-known filters conventionally implemented in image processing for 
filtering images (Official Notice). 

It would have been obvious to a person of ordinary skill in the art at the time the 
invention was made to select the 5x5 and 7x7 gradient kernels because these are the 
well known filter kernels conventionally utilized in image processing for filtering 
purposes to detect and enhance the features in digital images. 

Regarding Claim 73, Granfors further disclose providing the image data to a 
user, wherein the image data comprises the first pixel value, the second pixel value, and 
the pixel value provided for the defective pixel (Column 4, Lines 38-53), but does not 
disclose displaying these data. 

Displaying data is extremely well known in the art (Official Notice). 

It would have been obvious to a person of ordinary skill in the art at the time the 
invention was made to display image data comprising the first pixel value, the second 
pixel value, and the pixel value provided for the defective pixel because it is a 
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conventional method for presenting the data routinely implemented in the art of image 
processing. 

9. Claims 7, 16, 25, 35, 53-55, 58, 68-70 and 72 are rejected under 35 U.S.C. 
103(a) as being unpatentable over Granfors (U.S. 5,657,400) in view of Watanabe et al 
(U.S. 5,854,655), hereinafter Watanabe. 

Regarding Claim 53, Granfors does not disclose the method of Claim 51, wherein 
averaging the pixels values comprises using a weighted average of the pixel values. 

Watanabe discloses a defective pixel detecting system using a weighted average 
of the pixel values for providing a pixel value for the defective pixel (Figure 7; Column 
14, Lines 17-67, Formula (5)). 

It would have been obvious to a person of ordinary skill in the art at the time the 
invention was made to modify Granfors invention according to the teachings of 
Watanabe to use a weighted average of the pixel values for providing a pixel value for 
the defective pixel because it will increase the reliability of the correction system and will 
provide more accurate results. 

Regarding Claim 54, Watanabe further discloses the method of Claim 53, 
wherein a weight assigned to each pixel value used to provide the pixel value of the 
defective pixel is based on a characteristic used to select the pixel to be used to provide 
a value for the defective pixel (Figure 7; Column 14, Lines 17-67, Formula (5)). 

Regarding Claim 55, Watanabe further discloses the method of Claim 53, 
wherein a weight assigned to each pixel value used to provide the pixel value of the 
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defective pixel is based on a proximity of the pixel to be used to provide a value for the 
defective pixel to the defective pixel (Figure 7; Column 14, Lines 17-67, Formula (5)). 

Regarding Claim 58, Watanabe further discloses the method of Claim 44, 
wherein the characteristic analyzed comprises a characteristic selected from a group 
consisting of edge strength, gradient strength, and image feature strength (Column 6, 
Lines 49-67, Column 7, Lines 1-25. Image feature strength based on the pixel 
intensities is the analyzed characteristic). 

It would have been obvious to a person of ordinary skill in the art at the time the 
invention was made to modify Granfors invention according to the teachings of 
Watanabe to use image feature strength as an analyzed characteristic because it will 
increase the reliability of the correction system and will provide more accurate results. 

Regarding Claim 58, it is further submitted that the results of the applied filtering 
by prior arts of record are the edge and gradient strength which are further utilized in 
defective pixel correction procedure. 

With regards to Claim 7, arguments analogous to those presented for Claims 6 
and 58 are applicable to Claim 7. 

With regards to Claims 16, 25 and 35, arguments analogous to those presented 
for Claim 7 are applicable to Claims 16, 25 and 35. 

With regards to Claims 68-70, arguments analogous to those presented for 
Claims 53-55 are applicable to Claims 68-70, respectively. 

With regards to Claim 72, arguments analogous to those presented for Claim 58 
are applicable to Claim 72. 
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Allowable Subject Matter 



10. Claims 49 and 64 are objected to as being dependent upon a rejected base 
claim, but would be allowable if rewritten in independent form including all of the 
limitations of the base claim and any intervening claims, and overcome the informalities 
set forth in the Office Action. 

Claim 49 of the instant application recites the method of Claim 45, wherein the 
gradient for each pixel is determined by Gj = SQRT ((Aj * H) 2 + (Aj * (-H)) 2 ). 

Claim 64 of the instant application recites the method of Claim 60, wherein the 
gradient for the first and second pixels are determined by applying 
Gi = SQRT ((Aj * H) 2 + (Ai * (-H)) 2 ). 



1 1 . Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Mehrdad Dastouri whose telephone number is (703) 
305-2438. The examiner can normally be reached on Monday to Friday from 8:00 a.m. 
to 4:30 p.m.. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Amelia Au can be reached on (703) 308-6604. The fax phone number for 
the organization where this application or proceeding is assigned is 703-872-9306. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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